WATER-RESISTANT ELECTRONIC ENCLOSURE HAVING A HEAT SINK 



STATEMENT REGARDING FEDERALLY SPONSORED RESEARCH OR 

DEVELOPMENT 
Not Applicable. 

CROSS-REFERENCE TO RELATED APPLICATIONS 
Not Applicable. 



This invention relates to a enclosure for an electronic device having a heat sink 
coupled thereto. More particularly, this invention relates to an enclosure for an electronic device 
which provides a water-tight seal to prevent water from entering the interior of the enclosure 
while providing for the transfer of heat from the interior portion of the enclosure to an external 
environment. 



Various types of electronic components are used in marine watercraft. For 
example, boats commonly include electronic devices such as radios, televisions, sonar, radar 
instruments, communication devices and Global Positioning System (GPS) receivers. Most 
electronic devices are mounted within some type of an enclosure. During operation, the 
electronic device usually produces heat that needs to be removed from the enclosure to an 
external environment. If the heat is not removed, the electronic device will overheat. To 
adequately dissipate the heat produced by the electronic device, prior art enclosures are typically 
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made of metal and include a plurality of vents that allow the heat within the enclosure to escape 

into the exterior environment. 

In a marine environment, it is important to provide a sealed enclosure for the 
electronic device due to the increased probability of water entering the enclosure and causing 
permanent damage to the internal components of the device. Certain features of prior art marine 
electronics have been engineered to prevent water from entering and destroying the internal 
components of the device. Specifically, prior art electronic enclosures are equipped with devices 
such as waterproof buttons and plastic shields that cover the front face of the device. Pending 
U.S. Patent Application, Serial Number 09/874,762 filed 6/5/2001 under the title "Water-Ti^ht^^^ 
Closure for an Opening in an Electronic Device" teaches a door that seals cassette and compact ^ 
disc openings to prevent water from entering the enclosure. 

Even though the prior art devices prevent some water from entering the front^of 
the device, such devices suffer various drawbacks and deficiencies. For example, prior art 
electronic devices have failed to prevent water from entering the cooling vents formed in the 
enclosure. Th. vents are typically formed in the top and sides of the enclosure to allow for the 
dissipation of the heat from the inside of the enclosure. Thus, there is a substantial likelihood 
that water will enter the enclosure and damage the elecfronic components. 

Accordingly, there remains a need for an enclosure for an elecfronic device which 
overcomes the above drawbacks and deficiencies. More specifically, there remains a need for an 
enclosure for an elecfronic device that prevents water from entering the interior of the enclosure. 
Further, there remains a need for an enclosure for an elecfronic device that fransfers heat within 
the enclosure to an external environment. The objective of this invention is to solve or 
substantially reduce the problems normally associated with known electronic device enclosures. 




SUMMARY OF INVENTION 
Accordingly, in one of its aspects, the present invention provides an apparatus for 
sealing an electronic device and transferring the heat generated by the electronic device to an 
external environment. 

5 In another of its aspects, the present invention provides a method and apparatus 

for forming a water-tight seal for an electronic device and transferring the heat generated by the 

electronic device to an external environment. 

. +Ua fx,-orrr>in<T anH ntVip.r nhiects are achieved 

Accoramg lo me presciu mvcmiun, xwiw^^xx^e, j^- 

by an apparatus for enclosing an electronic device in a waterproof environment, the apparatus 
10 comprising a housing and a heat sink. The housing is adapted to seal the electronic device within 

Ca an interior portion of the housing. The heat sink is adapted to be coupled to the housing and 
I transfers heat from the interior of the housing to the external environment. 
^ The present invention further provides an apparatus for waterproofing an 

S electronic device wherein the electronic device produces heat during operation, the apparatus 
15 comprising a housing and a heat sink. The housing, preferably made of plastic, has first and 

I second pieces that are adapted to be sealed together to form an interior portion. The interior 
[3 portion houses electronic devices. The first and second pieces are adapted to prevent water from 
S entering the interior portion. The heat sink is adapted to be coupled to the housing. The heat 
sink is adapted to transfer the heat that is generated by the electronic device to the external 
20 environment. 

In particular, in a preferred embodiment of the invention, a regulator and an 
audio power amplifier are mounted to or proximate an inside well of the housing and are in 
contact with (or mounted to) the heat sink. The regulator and audio power amp each generate 
relatively significant heat, and their placement in contact with the heat sink permits this excess 
25 heat to be effectively transmitted out of the housing via the heat sink. 




The present invention also provides a method for forming a water-tight enclosure 

for an electronic device, said apparatus includes a housing and a heat sink. The housing is 

adapted to enclose the electronic device. The heat sink is adapted to be coupled to said housing 

and allow for the transfer of heat generated by the electronic device within the housing to the 

external environment. The method comprises the steps of mounting the electronic device in the 

housing, sealing the housing in such a way to prevent water from entering the housing and 

coupling the heat sink to the housing. 

» .1 j:^: 1 _u: frtrrptVif»r witVi thp advatitapes and novel features 
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appurtenant thereto, will be set forth in part in the description which follows, and m part will 
become apparent to those skilled in the art upon examination of the following, or may be learned 
from the practice of the invention. The objects and advantages of the invention may be realized 
and attained by means and instrumentalities and combinations particularly pointed out in the 
appended claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 
hi the accompanying drawings which form a part of the specification and are to be 
read in conjunction therewith and in which like reference numerals are employed to indicate like 

parts in the various views: 

FIG. 1 is a front perspective view of a housing having a heat sink coupled thereto 

in accordance with a preferred embodiment of the present invention; 

FIG. 2 is a plan view of the present invention as seen in FIG. 1; 

FIG. 3 is a rear perspective view of a housing having a heat sink coupled thereto; 

FIG. 4 is a front perspective view with the top portion of the housing, the face 
plate and the electronic device removed to better illustrate the fastening member coupling the 
heat sink to the bottom piece of the housing; 
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FIG. 5 is a cross-sectional view taken generally along line 5-5 in FIG. 2 showing 
the electronic device mounted within the housing with the heat sink coupled thereto; 

FIG. 6 is an enlarged view of the area encompassed by line "FIG. 6" of FIG. 5 
showing the fastening device coupling the heat sink to the housing; 

FIG. 7 is an enlarged view of the area encompassed by line "FIG.7" of FIG. 5 

showing the face plate; and 

FIG. 8 is a plan view of the bottom housing and heat sink shown in FIG. 3 with 

top housing removed. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 
The present invention is directed toward a waterproof electronic enclosure that 
provides for the transfer of heat from the inside portion of the enclosure to an external 
environment. The particular embodiments described herein are intended in all respects to be 
illustrative rather than restrictive. Alternative embodiments will become apparent to those 
skilled in the art to which the invention pertains without departing from its scope. 

Referring to the drawings in greater detail, and initially to FIG. 1, an exemplary 
electronic enclosure device employing the principles of the present invention is shown and 
designated generally by reference numeral 10. In its most basic configuration, apparatus 10 
includes a housing 12 and a heat sink 14. Housing 12 is adapted to waterproof electronics 16 as 
best seen in FIG. 8. Heat sink 14 may be removably or fixedly mounted to housing 12 by any 
number of means known in the art so long as heat is transferred from housing 12, through heat 
sink 14 and into the external environment. 

As best seen in FIGS. 1 and 5, housing 12 is generally a hollow box enclosure that 
includes top and bottom pieces 18, 20. Top and bottom pieces 18, 20 are preferably formed of a 
plastic material, but it should be understood that pieces 1 8, 20 could be formed of any other 
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water resistant material. Top and bottom pieces 1 8, 20 are adapted to interact with each other to 
form a barrier or shell that prevents water from penetrating into an interior portion of housing 12. 
The interior portion is the space within the shell formed between top and bottom pieces 18, 20 
that provides for a waterproof environment for electronics 16 which will be more fiilly discussed 
5 below. 

It will be understood and appreciated that the principles of the present invention 
apply to various types of electronic devices including, but not limited to, compact disc players, 

fpiwiQinns snnar and radar instruments. GPS receivers, 

^actbc^iic pia^wia, ivAx ^ ^injs^xo, i**v*xx^L^j , *«-.w* — , - , 

communication devices and the like. The size of housing 12 in the accompanying drawings is 
10 merely for illustration purposes and it will be understood and appreciated that the housing could 

C3 take various types of shapes and sizes depending on the type of electronics that are mounted 
C' therein. 

ii Top and bottom pieces 1 8, 20 are adapted to mate with one another to form a 

p water-tight environment for electronics 16. As best seen in FIGS. 1, 3 and 6, top and bottom 
1 5 pieces 1 8, 20 each have an outer rim that are adapted to abut one another to form a seam 22 that 

H extends around the circumference of housing 12. As best seen in FIGS. 5 and 6, a gasket 24 is 
% positioned between top and bottom portions 1 8, 20 and is used to prevent water from flowing 
f 3 through seam 22. Specifically, gasket 24 is adapted to extend around the rim of top and bottom 
pieces 1 8, 20 and is squeezed within the grooves formed in the rim of top and bottom pieces 1 8, 
20 20. Gasket 24 is formed of rubber, neoprene or any other material having foam-like 

characteristics that resist the passage of water into the interior portion of housing 12. 

As best seen on FIGS. 4 and 8, top and bottom portions 18, 20 are removably 
secured to one another by a plurality of fasteners ( not shown). It will be understood and 
appreciated that the fasteners used to couple top and bottom portions 18, 20 can be screws, pins, 
25 or the like. The fasteners are adapted to fit through a plurality of apertures formed in top and 
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bottom pieces 18, 20. In particular, the apertures are formed in a set of protrusions 26 that 
extend from the front and back of pieces 18, 20. Further, apertures are also formed in a set of 
indentations 28 located in the right side, left side and in each comer of pieces 18, 20. The 
apertures formed in protrusions 26 and indentations 28 are adapted to align with one another 
when top and bottom pieces 18, 20 are joined to form housing 12. In addition, as best seen in 
FIG. 8, a plurality of clasps 30 are fixedly mounted to the front wall of housing 12 and are 
adapted to removably or fixedly couple a face plate 32 to housing 12 which will be more fully 
described below. 

Further, as best seen in FIG. 6, an aperture 34 is formed in the back wall of 
bottom piece 20 and is adapted to accept heat sink 14 which will be more fiiUy discussed below. 
5 A ridge 36 protrudes from the back wall of bottom piece 20 and is used to prevent heat sink 14 
^ from shifting or rotating on housing 12 once heat sink 14 is coupled to the bottom piece 20. 
Ridge 36 is adapted to rest within a channel 38 formed in heat sink 14 which will be more fiiUy 
described below. 

r As best seen m FIGS. 2-4 and 8, heat sink 14 is adapted to be coupled to the back 

wall of housing 12 and is used to transfer heat from within the interior portion of housing 12 to 
an external environment. Heat sink 14 is preferably formed of metal, but it should be understood 
that heat sink could be formed of any other material with a thermal conductivity that allows for 
an adequate transfer of heat from housing 12 to the exterior environment. Heat sink 14 includes a 
base 40 with a series of fins 42 extending therefrom. Base 40 preferably makes contact with a 
substantial portion of the back wall of housing 12 and extends slightly beyond the top edge of 
bottom piece 20. Base 40 includes indentations that are formed around protrusions 26 that are 
formed in the back wall of housing 12. The indentations in base 40 preferably extend around 
protrusions 26 in such a way to remain in contact with protrusions 26 to increase the amount of 
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surface contact between housing 12 and heat sink 14, but it should be understood that the 
indentations in base 40 do not necessarily have to be in contact with protrusions 26. 

Fins 42 extend outwardly from base 40 and provide a heat exchange surface 
between the apparatus 10 and the external environment. Fins 42 are arranged vertically and 
spaced apart at a distance that allows the air from the exterior enviromnent to flow in between 
fins 42. Fins 42 are used to increase the amount of surface area of the heat sink 14 that is 
exposed to the external enviromnent. An increase in the amount of surface area in contact with 
the external environmem allows for an increase in the heat exchange rate between the interior 
portion of the housing 12 and the external environment. Therefore, it should be understood that 
it is within the scope of this invention to change the size and quantity of fms 42 formed in heat 
sink 14 depending on the amount of heat produced by electronics 16 and the desired heat 
exchange rate between housing 12 and the external environment. 

As best seen in FIG. 6, channel 38 is formed within heat sink 14 and is adapted to 
accept ridge 36. Chamiel is adapted to fit snugly around ridge 36 to prevent heat sink 14 from 
shifting or rotating after being coupled to housing 12. A protuberance 46 extends from base 40 
and is adapted to fit within the aperture in the back wall of bottom piece 20. A protuberance 47 
is also integrally formed with heat sink 14 and extends out from protuberance 46 of heat sink 14. 
Protuberance 47 is adapted to accept a fastening member 48. hi addition, as best seen in FIG. 3, 
a plurality of apertures are formed in the top and bottom edges of base 40 and are adapted to 
match up with a corresponding number of apertures formed in top and bottom pieces 18, 20. 
Apertures are adapted to accept fasteners 50 that are used to couple heat sink 14 to top and 
bottom pieces 18,20. Heat sink 14 may also include one or more apertures formed therein to 
allow access to one or more input and output ports 5 1 that allow electronics 1 6 to be coupled to 
various types of external electronic components such as, but not limited to, a power source, 
speakers and the Uke. 
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As best seen in FIGS. 4, 6 and 8, fastening member 48 is used to couple heat sink 
14 to housing 12. Fastening member 48 includes a clip 54, a screw 56 and a gasket 58. Gasket 
58 is adapted to be held into place by heat sink 14 in the inside edge of aperture 34 and is 
adapted to form a water-tight seal between heat sink 14 and bottom piece 20 which will be more 

fully described below. 

Clip 54 is generally an elongated C-shaped member that includes an inner portion 
60 and two outer portions 62. Clip 54 is preferably formed of metal, but it should be understood 

-irlont«»rl tn intprart with 

that Other types of matenais may oe usea. i ne iwu uuici i^uiu^no ^^^i, ^ - 

electronic components or other sources of heat 63 that are positioned between clip 54 and 
protuberance 46, and on opposite sides of protuberance 47. In particular, electronic components 
63 include a audio power amplifier and a regulator which generate a substantial amount of heat 
inside electronic enclosure 10. Since the audio power amplifier and regulator generate most of 
the heat within enclosure 10, it is preferable to couple these electronic components 63 directly to 
heat sink 14 to allow the heat generated to move into heat sink 14 and into the external 
environment. Inner portion 60 is adapted to interact with screw 56. Specifically, clip 54 
includes an aperture formed in inner portion 60 that has approximately the same diameter as the 
channel that extends through gasket 58 and is adapted to allow screw 56 to pass threrthrough. 
Screw 56 is preferably threaded and is adapted to extend through the aperture in the inner portion 
of clip 54, the aperture 34 in the back wall of housing 12 and protuberance 47 in heat sink 14. 
The threads on screw 56 are adapted to mate with the threads formed in promberance 47 in heat 
sink 14. 

As best seen in FIG. 8, face plate 32 is used to control electronics 16 and is 
removably coupled to the front wall of housing 12 by clasps 30. Clasps 30 are fixedly mounted 
on opposite sides of the front wall of housing 12. Face plate 32 includes a receiving member, not 
shown, that is adapted to accept clasps 30 so that face plate 32 can be fixedly mounted to 




housing 12. As best seen in FIG. 7, a gasket 65 is adapted to fit within a pair of grooves formed 
in face plate 32 and housing 12 to form a water-tight seal when face plate 32 is coupled to 
housing 12. 

As best seen in FIG. 1, face plate 32 typically includes a display 64 having 
5 buttons, knobs or other function keys 66 thereon. Buttons, knobs or other function keys 66 are 

coupled to electrical device 16 through an electrical interface that allows a user to control the 
operation of electrical device 1 6. In addition, as best seen in FIG. 7, face plate 32 also typically 

mcluaes one or more upcmngs uo auopicu lu iv^wv^ivw y«i.iuu.j »/v..ii^v/x»w»..u «^ ~ — 

compact discs, cassettes, or the like. It will be understood and appreciated that the principles of 
10 the present invention equally apply to other types of openings in electronicss including, but not 

limited to, openings for accepting conmiunication devices and openings formed around the 
circumference of buttons, knobs, or other function keys on the display. Such variations are 
contemplated to be within the scope hereof 

As best seen in FIG. 1, opening 68 in face plate 32 is covered by a door 70 which 
1 5 = provides a water-tight seal over the opening 68 preventing water from entering the interior 

portion of housing 12 which will be more fiiUy described below. As best seen in FIG. 7, door 70 
is hingedly mounted to face plate 32 to allow for the selective sealing of opening 68. Door 70 
11 includes an inward face 72 and an outward face 74, the outward face being visible when the door 
is in the closed position. Inward face 72 includes a recess therein sized and shaped for receiving 
20 a gasket 76 and one or more fastening devices 78. Gasket 76 and fastening device 78 are 

coupled within the recess in inward face 72 by means well known in the art. The recess is of a 
depth that permits gasket 76 and fastening device 78 to interact with opening 68 and one or more 
receiving members, not shown, located on face plate 32 when door 70 is in its closed position. 
Receiving member is sized and shaped to be complementary to fastening device 78. 
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Opening 68 typically includes a lip 80 that extends outwardly from the plane of 
face plate 32. When door 70 is in its closed position, gasket 76 interacts with a lip 80 and 
opening 68 to provide a water-tight seal. Fastening device 78 is used to selectively couple door 
70 to the receiving member depending on whether the door is in its open or closed position. 
5 Fastening device 78 is preferably formed from a metallic material which is 

capable of being magnetically coupled with the receiving member. It will be understood and 
appreciated that fastening device 78 may be formed of plastic, rubber or any other such material 

SU lUXig tXa LUC lilSLClUllg UCVIWC ailU n^wiviiig ^-r tiiw wM^f^L^xx/ v/A i^wxxx^ xw^^^w » 

coupled with one another. Preferably, fastening device 78 is fixedly attached within the recess 
10 by an adhesive. It will be understood and appreciated, however, that fastening device 78 may be 

-3 coupled with door 70 by any type of attachment mechanism known in the art including, but not 
'^0 limited to, weldment. 

|:=l. 

Gasket 76 is rectangular in shape and extends a horizontal length at least sUghtly 

C3 

greater than that of opening 68 and is preferably made of a neoprene material. However, it will 
15 r be imderstood and appreciated that gasket 76 may be made of any material having foam-like 
characteristics which also resists the passage of water. In this configuration, gasket 76 snugly 
1 J covers opening 68. Fastening device 78 engages the receiving members when door 70 is in its 
H closed position. It is within the scope of the present invention to adapt fastening device 78 such 
that it extends around the entire circumference of gasket 76 rather than just two sides thereof. 
20 As best seen in FIG. 1, door 70 is generally rectangular with roimded comers and 

is sized to cover an area at least sUghtly greater than opening 68. Door 70 may also cover one or 
more functional keys, for instance, accessory eject buttons, to prevent the ejection of the 
accessory when the door is in the closed position. It will be understood and appreciated that door 
70 may be sized to cover any number of features of the electronics as desired so long as it is 
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large enough to permit the snug engagement between opening 68 and gasket 76. All such 
variations are contemplated to be within the scope hereof. 

In assembling apparatus 10 and as shown in FIG. 6, gasket 58 is mounted in the 
rim of aperture 34 formed in the back wall of bottom piece 20. Base 40 of heat sink 14 is placed 
in contact with the back wall of bottom piece 20 so that indentations 28 in heat sink 14 fit around 
the protrusions 26 formed in housing 12. Protuberance 46 is inserted into aperture 34 in such a 
way that gasket 34 is squeezed between heat sink 14 and housing 12. The gasket 24 allows for a 

wmfRr tiaVit Cf»al tV»5lt r»r*aA7Anto wmit^ir -fi-nm flrvAiMrtrr Vi*aHT7oor» Vi/Mici+^rr 10 n^A U^ni- 1 A T>iAr*^ 1/: 

T,»«» ^xi»*v i^xwT wxxvi^ vvM<,wx xxv/xxx AAvyvTixi^ Lywbvvwvxi UVU^XXl^ dllXJ, liwat OlllTL IT. XVlU^t jyj 

is inserted into channel 38 to prevent any shifting or rotation by heat sink 14. 

Components 63 are placed against the back wall of bottom piece 20 and outer 
portions 62 are placed in contact with components 63. Screw 56 is inserted in the aperture 
formed in inner portion 60 of clip 54 into protuberance 47 and rotated so that the threads on 
screw 56 mesh with the threads formed within the aperture of protuberance 47 of heat sink 14. 
Screw 56 draws heat sink 14 towards the back wall of housing 12 so that base 40 and bottom 
piece 20 are in contact with one another. As screw 56 is fastening heat sink 14 to the back wall 
of bottom piece 20, screw 56 is also securing clip 54 and components 63 against protuberance 
46. Specifically, screw 56 is drawing inner portion 60 of clip 54 towards the back wall of bottom 
piece 20 thereby causing outer portions 62 to squeeze components 63 between outer portions 62 
of clip 54 and protuberance 46. 

Once fastening device 48 has coupled heat sink 14 to bottom piece 20, electronics 
16 are securely mounted within bottom piece 20. Electronics 16 are mounted within bottom 
piece 20 through the use of one or more fasteners that are adapted to prevent electronics 16 from 
shifting within the interior portion of housing 12. The fastening of electronics 16 within bottom 
piece 20 is well known in the art and need not be discussed any further. 
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As best seen in FIG. 6, gasket 24 is positioned around the rim and within the 
groove formed in of bottom piece 20. The rims of top and bottom pieces 18, 20 are aligned and 
are positioned so gasket 24 is positioned between top and bottom pieces 18, 20. The apertures 
formed in protrusions 26 and indentations 28 are aUgned with one another and screws, pins or 
other fastening members are inserted into the apertures to securely couple top and bottom pieces 
18, 20. The screws or other fastening members are tightened to squeeze gasket 24 between the 
rims of top and bottom pieces 18, 20 so that no water can enter through seam 22 formed between 
pieces 18, 2U and mto tne mtenor ponion oi uuusmg i^. n la aiau vynuxn <.^^ . — 

invention to couple top and bottom pieces 18, 20 and then apply a seal around seam 22 to 
prevent water from entering housing 12. Seam 22 can be sealed by a plastic material, polymeric 
material, glue, weldment and the like. As best seen in FIG. 3, fasteners 50 are inserted into 
apertures formed in the edges of heat sink 14 and the corresponding apertures in top and bottom 
pieces 18, 20 so that heat sink 14 is securely fastened to the back wall of top and bottom pieces 
18, 20. 

As best seen in FIGS. 5 and 8, face plate 32 is removably attached to the front 
wall of housing 12. Specifically, face plate 32 is snapped on to clasps 30 thereby electrically 
connecting face plate 32 with electronics 16 through an electronic interface. Door 70 is hinged 
to the front efface plate 32 and operates to selectively seal opening 68 in face plate 32 and 
prevent water from entering therethrough. 

Electronic enclosure device 10 is preferably mounted in a watercraft vehicle or in 
any environment where there is a risk that water will damage an electronic device. Even though 
it is preferable to mount apparatus 10 in an environment that includes a high risk of water 
damage to electronics 16, it should be understood that apparatus could be mounted in any type of 
vehicle or structure regardless of whether water presents a danger to electronics 16. After 



apparatus 10 is mounted, electronics 16 are coupled to a power source (such as a battery) and 
other peripheries via input and output ports 5 1 to permit operation of electronics 16. 

Electronics 16 would then be activated by selecting buttons 66 or manipulating a 
switch on face plate 32 or elsewhere. Door 70 can be opened to insert a compact disk, cassette, 
component or other accessory into opening 68 in face plate 32. Door 70 is then resealed to 
prevent water from entering through opening 68 in face plate 32 and into interior portion of 
housing 12. In particular, door 70 and fastening device 78 are positioned over opening 68 and 
abut the outer wall of face plate 32. Specifically, a fastening device 78 is positioned above and 
below opening 68 and is removably coupled with face plate 32 by the receiving member. The 
receiving member selectively couples fastening device 78 to face plate 32, gasket 76 is 
positioned against opening 68 causing the lip extending from face plate 32 to depress into gasket 
76. Gasket 76 and the lip of opening 68 form a seal which prevents water from entering opening 
68. The sealed connection between top and bottom pieces 18, 20 along seam 22 and the 
assembly of heat sink 14 to housing 12 by fastening member 48 prevent water from entering 
housing 12 and damaging electronics 16. 

hi operation, components 63, such as a power amplifier or regulator, produce heat 
that is transferred to protuberance 46 of heat sink 14 through surface contact. The heat moves 
from protuberance 46 into base 40 and into fins 42 of heat sink 14. The heat contained in fins 42 
is transferred to the external environment through the natural connection between fins 42 and the 
external environment. Heat is also transferred to the external environment through base 40 and 
the exterior surface of housing 12. The heat transfer from the internal portion of housing 12 
through heat sink 14 and housing 12 to the external environment is sufficient to regulate the 
temperature of the interior portion of housing 12 to an acceptable level to prevent electronics 
from overheating. 




Constructed and operated as previously described, the invention provides a 



housing that encloses electronics and prevents water from entering the interior portion of the 
housing. In addition, this invention provides a heat sink coupled to the housing to allow for the 
transfer of heat that is generated by the electronic components located within the interior portion 
of the housing to an external environment. 

In summary, the present invention is directed to a waterproof electronic enclosure 
that allows for the transfer of heat from the inside of the enclosure to a external environment. 
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intended in all respects to be illustrative rather that restrictive. Alternative embodiments will 
become apparent to those skilled in the art to which the present invention pertains without 
departing from its scope. 



the ends and objects hereinabove set forth together with other advantages which are obvious and 
inherent to the device. It will be understood that certain features and subcombinations are of 
utility and may be employed without reference to other features and subcombinations. This is 
contemplated by and within the scope of the claims. 



From the foregoing, it will be seen that this invention is one well-adapted to attain 
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